Background: Stunting is a serious impediment to child survival and developing a full learning capacity. Despite several decades of efforts, stunting remained a major public health concern in Ethiopia. Thus, periodic assessment of the factors associated with stunting is imperative. Methods: A cross-sectional study was conducted among school-age children in Eastern Ethiopia. Anthropometric measurements were taken according to the World Health Organization standard procedures. A child was identified as stunted if height-for-age z score is ,−2 standard deviations of the median of the reference population. A binary logistic regression model was used to identify factors associated with stunting. Clustering of stunting within schools was controlled during analysis using cluster option in STATA syntax. Results: The prevalence of stunting among school-aged children was 8.9% (95% confidence interval [CI]: 7.6-10.3); of which 2% had severe stunting. The risk of stunting was 1.71 times greater for children born to working mothers than those born to housewives (adjusted odds ratio [AOR] =1.71; 95% CI: 1.08-2.72). Those children whose families did not use a bed net in their home were 1.76 times more likely to be stunted as children than those whose families used insecticide-treated nets (AOR =1.76; 95% CI: 1.22-2.52). Moreover, the risk of stunting was 1.59 times greater for children who had suffered from illness within the last 2 weeks than children who were apparently healthy (AOR =1.59; 95% CI: 1.04-2.40). On the other hand, the risk of stunting was 30% lower for children born to an older mother than a younger one. Conclusion: Stunting, which is indicative of chronic malnutrition, was 8.9% among schoolaged children in Kersa, Ethiopia. It was associated with maternal working status, maternal age, child morbidity status, and not using insecticide-treated nets at the household level. Nutrition programs that focus on improving childhood nutrition and promoting linear growth, conducting focused public education to increase the use of mosquito net, will benefit children.
Introduction
Malnutrition is a major public health concern affecting a significant number of schoolage children influencing their health, growth and development, and academic school performance.
1 Stunting (low height-for-age) is acknowledged as the best indicator for child growth that indicates chronic undernutrition. 2 Children who are stunted have a reduced learning ability in school and poor scholastic achievement, 3 are more likely to repeat grades in school or drop out, 4 and could increase the risk that they do not complete primary or secondary education.
Stunted children do not reach their full growth potential and become stunted adolescents and adults. The functional consequences of stunting continue in adulthood, with submit your manuscript | www.dovepress.com
Dovepress

62
Mesfin et al reduced work capacity and, in women, increased risk of mortality during childbirth and adverse birth outcomes. 5 According to the Growth and Assessment Surveillance Unit of the World Health Organization (WHO) 2010, the global prevalence of malnutrition among school-aged children (5-14 years old), as indicated by the prevalence of stunting, was approximately 28% (171 million children), with Eastern Africa suffering a higher rate of 45%. 6 In Ethiopia, previous studies from different regions showed that the prevalence of stunting ranges from 9.8% to 48.1% among school children, which indicated that undernutrition is a public health problem. 7, 8 Child stunting is a result of long-term chronic consumption of a low-quality diet in combination with morbidity, infectious diseases, and environmental problems. 9 It is a lifelong condition that results from long-term nutritional deprivation that can occur both pre-and postnatally, inadequate child care, poor environmental, and sociocultural conditions. 10 In many developing countries, particularly in Africa, tradition has laid the responsibility of child care on women, which begins at conception and continues until infancy, teenage, and adulthood. 11 Maternal employment causes children's nutrition outcomes to be better 8 or worse. 12 It has potential implications virtually for all aspects of children's growth and development, and nutrition outcomes are no exception. The quality of children's diets and their subsequent physical health may depend significantly on whether and how much their mothers work outside the home for additional income they bring into the household may help to ensure a stable supply of good quality food. On the other hand, employed mothers may have less time available to supervise their children's activities and to prepare their meals. 13 Nutritional assessments among school children and adolescents are important as they constitute a potentially susceptible group. Growth assessment is an important tool for monitoring health and nutritional status of children, identifying deviations from normality, and also providing an indirect measurement of well-being for the entire population.
14 The internationally recommended way to assess malnutrition at a population level is to take body or anthropometric measurements. 15 Although malnutrition is a public health problem in Ethiopia, there is little documented information on the nutritional status of school children and adolescents from Eastern Ethiopia. It is only recently the Ministry of Education of Ethiopia recognizes the impact that poor health and nutrition can have on children's ability to learn, on their school attendance, and on concentration and developed National School Health and Nutrition Strategy (2012) for gearing the younger generation toward better working potential and productivity, equipping students with the necessary knowledge including health and nutrition. 16 Therefore, using the anthropometric index, the objective of this study was to investigate the prevalence of stunting and associated factors among school children aged 5-14 years living in Kersa district, Ethiopia.
Methods
This cross-sectional study was conducted among school children aged 5-14 years in 12 public primary schools of Kersa district, East Hararge Zone, Oromia regional state, and Eastern Ethiopia. Kersa district is one of the districts in the zone and comprises 38 kebeles (the smallest administrative units) in Ethiopia. Kersa Demographic Surveillance and Health Research Center (KDS-HRC) comprises 10,256 households and a total population of 48,192. The demographic surveillance systems has three climatic zones, lowland, highland, and midland, and stratified as ten rural kebeles and two semi-urban areas. In all study sites, there are health extension workers or community health workers who provide basic primary health care services. Moreover, there are only three health centers within the geographic coverage of the demographic surveillance systems, but there is no hospital. The health care coverage of the district was 80% in 2010. According to the Office of Education in Kersa district, there were 18 elementary, two secondary, one preparatory, and two religious schools in the study Kebeles. The livelihood of the study population is mainly dependent on subsistence agriculture. But small trade, government employment, and daily work are also means of living. The district is known by its scarce crop, roots, and other vegetables production. Subsistent crops are often planted during the wet season (June-September) and harvested during the dry season (October-February). There are no profound cultural taboos related to eating habits. The survey was conducted during January-February 2012.
The study population was a student-parent pair; students were identified in schools and their parents were contacted through the demographic surveillance system operating around the schools selected for the study. The calculated sample size was 1,988 assuming a stunting prevalence of 27% at a 95% confidence interval and a margin of error of 2.
7 A 10% nonresponse rate was added to the sample size as a contingency. 
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Prevalence and associated factors of stunting
In each school, a sampling frame was prepared from the student roster in each grade, and students were selected from each grade by a simple random sampling method proportional to the student size. All schools involved in this study were located within the geographic limit of the Demographic and Health Surveillance (KDH-HRC) site which is managed by Haramaya University (the host of the principal investigator). Thus, parents were contacted through the surveillance field workers.
Data collection
Data were collected using a pretested structured questionnaire translated into the local language (Afan Oromo) by trained and experienced data collectors who were fluent in the local language. The data collection tool was prepared based on the national survey questionnaire. 17 Respondents of the questionnaire were parents/caregivers of the children identified in the study schools. After students were randomly selected from the schools, their household number was traced in the KDH-HRC database. Then, data collectors visited the children's house to administer the questionnaire to one of the parents/caretakers. A unique identifier was given to link the children anthropometric measurement and household characteristics.
Anthropometric measurements
The age of the children was derived from the school register. To assess the nutritional status of students, height was measured according to the WHO standard procedures. 10, 15 Individual height was measured to the nearest 0.1 cm with a locally manufactured wooden stadiometers with a sliding headpiece. The subject stood on the basal part of the device with feet together. The shoulders, the buttocks, and the heels had to touch the vertical measuring board. The children stood with their eyes in the Frankfort horizontal plane.
Information about night-blindness was collected by asking the mothers regarding the status of the child in seeing at dusk or in dim light. In addition, mothers/caretakers were asked about whether the child was sick and treated during the previous 15 days before the survey.
Dietary intake assessment
Food consumption habit of the children was investigated by a semiquantitative food frequency questionnaire (FFQ) consisting of foods commonly consumed by the study population. The FFQ consisted 25 items of foods grouped into seven as cereals, legumes, meat, egg, vegetables, fruits, and dairy products. The interview to obtain information how often specific types of food, such as vegetables, fruit, legumes, and milk, were given per week (eg, daily, three to five times per week, less than three times per week, or never) was done through the parents in the presence of their children.
To ensure data quality, training of data collection team, standardization of measurements, pretesting of procedures and materials, and field monitoring of data collection were done. Timely availability of the study instruments, meeting of data collection team at the end of every day to share experiences and submit completed forms, and solving field problems were ensured.
Based on the United Nations Children's Fund's conceptual framework for the causes of child malnutrition and from previous studies, 7, 18, 19 the independent variables included in the study were the child's age, sex, morbidity status, the number of children in the household, residence, educational status and occupation of parents, age of the mother, availability of toilet, water source, and waste disposal system of the household.
Statistical analysis
The data were double entered using the EpiData 3.1 software by trained data clerks and analyzed using STATA version 11. Descriptive statistics (frequency counts and percentages) were used to summarize categorical variables, whereas mean and standard deviations (SDs) were used to present continuous variables. A logistic regression model was employed to ascertain any significant association between independent variables and dependent variables. Correlation among students within school was controlled during the analysis using cluster option of STATA command. Based on the knowledge of United Nations Children's Fund's conceptual framework for the causes of child malnutrition 20, 21 and previous studies, 7, 18, 19 logistic regression models were constructed to categorize the risk factors of malnutrition among school-age children. The variables that showed an association with the outcome variable at the bivariate analysis and the variables with P-value #0.2 were entered into the final multivariable logistic regression model. However, age and sex, considered as biologically relevant and not influenced by other factors, but can be determinants over the rest, were entered into the model regardless of the P-value. The odds ratio along with the 95% confidence interval (CI) was estimated to assess the strength of the association and a P-value ,0.05 was considered as statistically significant in the multivariable analysis.
The z score values for height-for-age were calculated using the WHO AnthroPlus software. 22 Calculated z scores 
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Mesfin et al of height-for-age (HAZ) were then used to classify the level of stunting using the WHO new reference values for school boys and girls. 15 Children whose HAZ ,−2 SDs of the median of the reference population were considered chronically malnourished or stunted.
Ethical clearance was obtained from the College of Health Science of Haramaya University. An anthropometric measurement was performed after obtaining a signed written informed consent from parents and an oral assent from the children. Privacy and confidentiality were maintained at each step of the study process.
Results
Demographic characteristics of the students
A total of 1,768 school children (5-14 years) participated in the study (participation rate =89%). The male-female ratio was 1.34 with 57.3% boys and 42.7% girls. The mean age of school children was 10.7 years (SD ±2.1). Most of the children (45.4%) were early adolescent 10-12 years, whereas 30.6% were preadolescents 5-9 years. Fifty-eight percent of the children were from the mother with an age group of 24-34 years and the average age of mothers was 36.2 years with SDs of ±7.6. In all, 84% children were rural and 16% were from semi-urban. In all, 68% of the fathers and 78% of the mothers were illiterate. It was found that a majority of children (93.4%) belonged to nonworking mothers and only 6.6% belonged to working mothers. Most children (77.1%) came from families with more than four children, and 22.9% children were from families with less than four children (Table 1) .
Nutritional status of school children
Mean (SD) HAZ was -0.19 (1.4). The prevalence of stunting was 8.9% (95% CI: 7.6-10.3), while severe stunting (,−3 SD of HAZ) was identified in 2% (95% CI: 1.3-2.7) of the children. Among the girls, 70 (9.3%) were stunted as compared to 87 boys (8.6%) (P=0.57). Stunting seemed more prevalent among children aged 13-14 years (11.3%) as compared to children aged 5-9 years (7.2%). This trend was not statistically significant. Among children who had suffered from illness within the last 2 weeks, 11.7% of them were stunted. The prevalence of stunting among children in educated mothers (12.4%) was higher than those children born to illiterate mothers (8.2%). Moreover, the level of stunting was lower (8.6%) among children whose mothers were housewives, but higher (16.2%) among children whose mothers were working. This difference was statistically significant ( Table 2) . 
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Prevalence and associated factors of stunting starchy foods (cereals) and (70.6%) legumes on their children's plate daily, while protein-rich foods (meat and egg) were consumed less frequently by most children. The number of children who were given fruit and vegetable was very low (12% and 57%, respectively). The dietary habit was not statistically significant. A multivariable logistic regression model was used to examine the effect of sociodemographic and other related factors on stunting. In the first logistic regression model, it was found that the children's nutritional status was significantly affected by maternal working status (AOR =1.65; 95% CI: 1.12-2.44) and maternal education (AOR =1.40; 95% CI: 1.02-1.93). In the model II, not using insecticide-treated nets (ITNs) at the household level (AOR =1.67; 95% CI: 1.15-2.42) was significantly associated with stunting among the environmental factors, while in the model III, none of the variables were found significant (Table 3) .
In the final model, child stunting was significantly related to the mothers' working status (P,0.05). The risk of stunting was 1.71 times higher for children born to working mothers than those born to housewives (AOR =1.71; 95% CI: 1.08-2.72). Those children whose families did not use a bed net in their home were 1.76 times more likely to be stunted as children from those families that use ITNs (AOR =1.76; 95% CI: 1.22-2.52) (Table 3) . Moreover, the risk of stunting was 1.59 times greater for children who had suffered from illness within the last 2 weeks than children who were apparently healthy (AOR =1.59; 95% CI: 1.04-2.40). On the other hand, children being born to older mothers $35 (AOR =0.70; 95% CI: 0.50-0.99) were found to be protective against stunting. The risk of stunting was 30% lower for children born to older mother than younger one (Table 3) .
Discussion
Children stunted at school age are likely to have been exposed to poor nutrition since early childhood and the degree of stunting tends to increase throughout the school-age years. In this study, the prevalence of stunting was 8.9% which is similar to a study in Burkina Faso 23 and Pakistan. 24 However, the prevalence from this study is lower than the previous studies among school-aged children in different regions of Ethiopia. 7, 8, 17, 19, 23 Similarly, it is lower than the range of stunting (24.5-77.3) obtained for children from African countries (Ghana, Nigeria, and Kenya). [25] [26] [27] [28] This may be attributed to the differences in socioeconomic, culture, feeding habits, environmental factors, and public service utilization of the community in the study area. In this study, it was observed that children of working mothers were more likely to develop stunting than children whose mothers were housewives. This result can be explained by a decreased time of working mother to care for her child at early childhood may affect the feeding practice that adversely affects the linear growth. Stunting that occurred during early childhood may progress into school age. This finding is in agreement with previous study findings that stated children of nonworking mothers have better nutritional status than children of working mothers. 11, 12, 29, 30 However, one study from India reported the lack of a significant relationship between the working status of mothers and the prevalence of malnutrition in their children. 31 Moreover, studies identified that children of educated mothers have better or worse nutrition outcomes regardless of the cause. 13, 35 In the present study, maternal education has showed a significant association with stunting in the model I although the difference is no longer significant in the final multivariable analysis. Children of literate mothers were more likely to be stunted than children of mothers with no formal education. This can be due to the fact that educated mothers were more likely to be employed to raise the household income and thus reduce time of child care. This finding might 
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Prevalence and associated factors of stunting be in contrary to the previous research findings that showed children with more educated mothers were less likely to develop nutritional problems than those with less educated mothers, 36, 37 which can be explained as literate mothers adopt better caring practices for children, allocate family resources for nutrition, and have health decision-making power which ultimately affect the nutritional status of the children. 38 In the present study, children of older mothers (aged $35 years) had a lower prevalence of stunting than children whose mothers were younger. The decreased level of stunting in children of older mothers may be related to maternal experience and adequate child care at early childhood. 32, 33 Maternal age has also been documented in other studies in the developing world as an important risk factor for child malnutrition. [34] [35] [36] In this study, stunting was statistically associated with children who had illness (cough, fever, and diarrhea) in the last 2 weeks. This finding can be explained by the fact that nutritional inadequacies causing stunting also impair host immunity, in turn, leaving them more vulnerable to recurrent infections and disease. 37 Similarly, previous studies revealed that children with stunting were more likely to suffer from infections than children with good nutritional status. 26, 38 This study found that children from households do not own and uses ITNs were more likely to be stunted. This is likely to be a result of low awareness about ITNs utilization and not following a continuous health education provided at health facilities and community level to reduce malaria infections. The impact of ITNs on malaria control has been sufficiently documented. 39 In the study area, the proportion of households that own long-lasting insecticide nets was 65.5% but only about one-third of ITNs-owned households are actually using for protection against mosquito bite. 40 Since the district is recognized as malaria endemic and fringe zone, 41 a majority of the residents are at a higher risk of mosquito bite and of acquiring malaria infection.
A number of studies have indicated a deleterious effect of malaria on nutritional status. The direction of this association appears to be two-way, with malaria leading to compromised nutritional status and compromised nutritional status increasing susceptibility to malaria infection. 42, 43 Some limitations of the study could be the information about age of the children that was obtained from school records might be underestimated. This may incur some information bias that may have impact on the estimates of anthropometric indicators. Efforts were made to cross-check the recorded age by asking the parents and some of the children.
Conclusion
Stunting, which is an indicative of chronic malnutrition, was 8.9% among school-aged children in Kersa. The risk of stunting is high among children of working mothers, children who had illness in the last 2 weeks, and those whose families did not use ITNs.
In the future we recommend Nutrition programs that focus on improving childhood nutrition and promoting linear growth, improving the knowledge on the variety and amounts of foods young children should be fed to support healthy growth and development. Conducting focused public education to promote hand washing or hygiene practices and increase the use of mosquito net will benefit children.
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